Antagonism of neuronal kainate receptors by lanthanum and gadolinium.
The effects of lanthanum and gadolinium on currents evoked by excitatory amino acids were studied in cultured rat hippocampal and cortical neurons, in freshly dissociated dorsal root ganglion neurons, and in human embryonic kidney 293 cells expressing the GluR6 kainate receptor subunit. In all of these cells, currents mediated by kainate-preferring receptors were antagonized by low micromolar concentrations of the trivalent ions. At negative holding potentials, the IC50 values for inhibition in DRG cells were 2.8 microM for La and 2.3 microM for Gd. Kainate receptor-mediated currents in hippocampal neurons and in 293 cells expressing GluR6 were blocked by La with IC50 values of 2.1 and 4.4 microM, respectively. Steady-state inhibition by the lanthanides showed very slight dependence on membrane potential, however, we were not able to resolve any systematic variation with membrane potential in the kinetics of block onset or recovery. Inhibition was not use-dependent and was not overcome by increasing the concentration of agonist. These results indicate that lanthanides probably do not bind deep within the ion pore or directly compete for the agonist binding site. In contrast to neuronal AMPA receptors, which require more than 100 microM lanthanides for half-maximal blockade, the inhibition of neuronal and recombinant kainate receptors by these ions displays significantly higher potency.